Documentation for the A0T425StatPgm Program
Prepared for the US Environmental Protection Agency
by Westat, May 2001

Contents

1. INtrodUuCti ON ..o 1
2. Installing the Program . ....... ... 1
3. Overview of the CECD TC 425 Test Procedure ......... ... .. ... .. ... ..... 3
4. Running the Program ... .. ... ... e 4
5. Using the AOT425StatPgmfor a Main Test ......... ... ... .. .. 11
6. Using the Programfor a Limt Test ........... ... ... 15
7. Qptions Menu Detail s ... . 15
8. Recovering from M stakes ...... .. . . . . 17
9. VI N NG MBS SA0ES . o ottt e e e 18
10. Smal l est Usabl e DOSe ... ... 18
11. Preparing the Reading Data Files and Inmporting Data from

QL her Progranms . ..... ... e e e 19
12. Technical Detail s ... ... 20
1. - Introduction

The "Acute Oral Toxicity (CGuideline 425) Statistical Program’ (AOT425St at Pgm
is designed to be used with the acute oral toxicity testing procedure presented
in OECD GUI DELI NE FOR THE TESTI NG OF CHEM CALS, Section 4: Health Effects Test
No. 425, Acute Oral Toxicity: Up-and-Down Procedure. For conveni ence purposes,
we will refer to that docunent as OECD TG 425 Procedure. The AOT425St at Pgm
program perfornms the calculations required to conplete the test procedure.

The AOT425St at Pgm program a copy of this docunentation, and a copy of the
testing guidelines can be found on the Internet. Information on howto

downl oad the program and docunentation fromthe Internet can be obtai ned by
searching the Internet for "AOT425StatPgni. Downl oadi ng the program and
docunentation fromthe Internet to your conputer will |eave a program naned

" AOT425Set up. prog" on your conputer. The program can al so be obtained via the
Internet at http://iccvam ni ehs. ni h. gov/ net hods/ udpdocs/ udpr pt/ udp_ci prop. ht m
or by contacting NI CEATM at the bel ow address. Please renane the file from
AOT425Set up. prog to AOT425Set up.exe to follow the instructions in this manual.
Thi s docunent describes howto install the program starting with the
"AOT425Set up. exe" or with the fl oppy disks, and how to use the program

EPA is interested in inproving the AOT425St at Pgm program |f you have any
problems with the program or suggestions for inprovenent, please send a nessage
to NICEATM N EHS, MD EC- 17, P.O Box 12233, Research Triangle Park, NC, 27709
t el ephone 919-541-2384; fax 919-541-0947; email niceat m@i ehs. ni h. gov.

2. - Installing the Program
In order to install and run AOT425St at Pgm you nust have W ndows 95 or hi gher

installed on your conputer and a m ni mum of 5 negabytes of free hard disk
space.



If you have installed a previous version of this program uninstall the
previous version before installing this version. To uninstall the program
open up the control panel and double click on the "Add/ Renove Prograns" icon
Foll ow the instructions to renmove the program You nay be asked severa
qguestions during the process of uninstalling an old version of the program |If
asked, we recomend keeping shared files and ignoring a nessage simlar to
"Can't del ete AOT425St at Pgm "

Installing the Program with Floppy Disks

Insert Disk #1 into the floppy drive on your conputer. Using your nouse
pointer, click on the "Start" button at the lower |eft corner of your W ndows
desktop, then click on the "Run" option. Type "A:\setup” in the text box, and
click the "Ok" button. Cick the "OK" button to install the programfiles into
the C \programfil es\ AOT425St at Pgm fol der. Insert Di sk #2 when requested by the
installer. A shortcut will automatically be placed in the Start Menu for easy
[ aunch of AOT425St at Pgm

Installing the Program Starting with A0T425Setup.exe

The " AOT425Set up.exe" file fromthe Internet is a self-extracting archive used
to install the AOT425Stat Pgm on your conputer. There are two steps to instal
the program First, run the "AOT425Set up. exe" programto put the installation
files into the "C \Wndows\ Tenp" directory. Second, run the "Setup.exe" file
in the "C.\Wndows\ Tenp" directory to install the programon your conputer.

There are two ways to run the "AOT425Set up. exe" sel f-extraction program You
can use Wndows Explorer to open the fol der containing the downl oaded file, and
t hen doubl e-click "AOT425Set up. exe" to run the self-extraction program You
may also click on the "Start" button in the lower |eft corner of your W ndows
desktop, click on the "Run" option, and then type the full path of the file

location in the text box. Cick "OK" to begin the extraction. You will need
to specify a folder for the installation files. The default folder is
"C.:\Wndows\ Tenp." Qher |ocations can be used.

VWhen you have extracted the files for the installation, there are two ways to

run the installation program "Setup.exe.” You can use Wndows Explorer to
open the folder containing the installation files, and then doubl e-click
"Setup.exe" to run the installation program (This file will have a nodification

date of 1/16/1997). You nay also click on the "Start" button in the |ower |eft
corner of your Wndows desktop, click on the "Run" option, and then type the
full path of the installation file location in the text box. The files will be
| ocated in the C.\Wndows\ Tenp directory unless another directory was
specified. The Wndows Installer should appear. To begin the installation
process, click the large button in the installer w ndow, as shown bel ow.



1 a0td425 Setup

w

Eegin the installation by clicking the buttoh below,

I Dirgctmr_l_;_l:
C:A\Program Fileshaot425% Change Directon | ‘
Exit Setup
You will be pronpted for a location in which to install the program Sel ect

“OK” to install the programto the default directory of “C.\Program

Fi | es\ AOT425St at Pgnf or sel ect another location. Select “OK’ again to conplete
programinstallation. A shortcut will automatically be placed in the Start
Menu for easy |launch of AOT425St at Pgm

After running "Setup.exe" you can delete the installation files (in
C.\W ndows\ Tenp or another selected directory).

3. - Overview of the OECD TG 425 Test Procedure

The purpose of the procedure is to test the short-termtoxicity of conpounds to
rodents. There are two fornms of the test, the linit test and main test. These
tests are described below. The objective of the testing is to obtain

i nformati on on the medi an | ethal dose (LD50) for the test substance. The
procedure is sequential; that is, whether to dose another animal depends on the
results of the previous test. Users may enter test results for one animal,
save the data, and then return several days later and enter test results for
the next animal. Once testing is conplete, the programuses the test results
to calculate the estimted LD50. The user nust use another programto store
and nanage the test data. Only the infornation needed to calculate the
stopping criteria and the LD50 estinate are entered into the AOT425St at Pgm

The AOT425St at Pgm cal cul ates: 1) the recomrended dose for the next animal, 2)
when to stop dosing animals, and 3) statistical estimtes of the LD50 and its
confidence interval.

Overview of Limit Test

The Iimt test generally is used in cases where information indicates the test
substance is likely to be nontoxic below regulatory limt doses. Slightly

di fferent test procedures are used for linmt doses of 2000 ng/ kg and 5000

ng/ kg. In both cases, the general procedure is to dose one animal at the limt
dose (i.e., 2000 ng/ kg or 5000 mg/kg). |If the animal dies, the LD50 is
inferred to be less than the test dose, and the main test must be conducted to
determ ne the LD50. |f the aninmal survives, additional aninmals are dosed. The
response of the additional animals will determ ne whether the LD50 is |ess than
or greater than the Iimt dose and if a main test nmust be conducted (see



par agraphs 22 - 30 of "OECD GUI DELI NE FOR THE TESTI NG OF CHEM CALS, Section 4:
Health Effects Test No. 425, Acute Oral Toxicity: Up-and-Down Procedure" for a
conpl ete description of the linmt test).

Overview of Main Test

The main test is performed when the chemical is expected to be toxic or when
l[ittle or no information about its toxicity is available. Single animals are
dosed in sequence. The first aninal receives a dose one step bel ow the best
(or assuned) estimate of the LD50. |If the animal survives, the second ani nmal
receives a higher dose. |If the first animal dies, the second aninal receives a
| ower dose. This sequence is repeated until one of three stopping criteria is
met. After recording the long-termoutcones for the animals, typically after 2
weeks, the LD50 estimate and confidence interval (Cl) nmay be cal cul ated (see
par agraphs 22 and 31 - 35 of " OECD GUI DELI NE FOR THE TESTI NG OF CHEM CALS,
Section 4: Health Effects Test No. 425, Acute Oral Toxicity: Up-and-Down
Procedure " for a conplete description of the main test).

4. - Running the Program

VWen the installation has finished, you can start the program by clicking the
"Start" button in the lower left corner of the screen, scrolling up to
"Prograns,"” and then clicking on the "AOTr425StatPgni' icon in the nenu.

The program has two wi ndows. The first wi ndow, the Data Edit w ndow, is used
primarily to enter and edit test data. The Data Entry w ndow al so shows the
recommended dose for the next test, and, if appropriate, the estinated LD50.
The second wi ndow, the Report wi ndow, shows the data, recomrended dose,
estimated LD50, and confidence interval in a report form The report can be
saved as a text file or printed.

Using the Data Edit Window
Figure 1 shows the screen after opening the program In Figure 1 the follow ng

parts of the Data Edit wi ndow are labeled in |large bold/italic text: the task
bar, header area, data grid, and nessage box.



Hew Test Load Data Save Data Coc Leport  Options dAbout A0T425 3x.

HEADFE RICEERTTE
L\F ORJ L't 20

DATA GRID

Enter the test desu:ritiu:un and verify ar zpecify te test bupe, limit doze, and, for a kMain Test, the azsumed LD50 and zigma.

Recommended dose progression: 2000, 550,175, 55,175, 55,1.75
Frint the report to obtain a record of the dose progreszion,

MESSAGE BOX

Figure 1. Data Edit w ndow

Wth the exception of the "Options" menu, the menus in the task bar act |ike
buttons. If you click on a nenu, the programinmredi ately performs that action
wi thout first displaying a list of menu itens. Unlike the other nenus, the
Options nenu has three nmenu itens.

Thr oughout this document, menu comrands and push-buttons on the task bar will
be referenced i n [bracketed bold text]. This distinguishes actual commands
fromregular text and mnimzes confusion. The nmenu itens and the functions
are as follows:

[New Test] Clears all entered information. Information for a new test can
then be entered.

[Load Data] | oads previously saved test information froma file.

[Save Data] saves the current test information to a file.

[Get Report] displays a report of the current test in a Report w ndow. The
report contains the file name, the header information, the recomrended dose
progression, the actual dose and outcomes, a sunmary of the [ong-term
results, and the estimated LD50. |If the recomrended dosages are not



followed in the testing, the report will also contain a warning regarding

t he nmet hods used (see additional information in Section 9).

[Options] allows the user to set options for saving files, identifying the
snal | est usable dose for testing, and qualifying the confidence intervals
for the LD50 estimate (see details in Section 7).

[About AQOT425StatPgm] provi des infornmation about the origin and date of this
program

[Exit] quits the program

Bel ow the task bar, you will find the header information. The header

i nfornati on descri bes the test being performed. The infornmation describing the
test is entered into the white boxes. Each white box has text on a gray
background to the left of the box describing the information to be entered.

"Text/ Substance" is a description of the test or substance being tested.

"Test Type" is the type of test being performed. The test type is defined
using a drop-down nenu to select one of two options, either "Min" or
“Limt."

"Limt Dose" is the naxi mum dose that mght be used. The linmt dose is
defined using a drop-down menu to select one of two options, either "2000"
or "5000."

"LDb0" is the best estimate of the LD50 before the test based on whatever
information is available. |If you have no information fromwhich to estimte
the LD50, enter the word Default.

"Sigma" is the best estimate of the standard deviation for the |ethal dose,
in the log scale. Unless you have good i nformati on about sigm, use the
default value of 0.5.

When perfornming a limt test, the "LD50" and "sigma" are not used and cannot be
changed. When performing a main test, the "LD50" and " sigma" are used to
determ ne the recomrended dose for each aninal .

The "Data Gid" is |ocated bel ow the "Header Information.” As the testing
progresses, you will enter information for each animal into the columms. The
data grid has the follow ng six colums:

"Test Seq” is the test sequence. Note, the test sequence col um cannot be
changed.

"Animal ID’ is a character or nuneric |ID that can be used to link the data
in the AOT425StatPgmto data for the sane aninmal in other data files.

The animal I D can be up to 40 characters |long. The AOT425St at Pgm does not
use the animal IDin the calculations. However, the ability to link the
data used in the analysis to other data files is inmportant. Therefore, the
programrequires that the Animal ID colum be filled in.

"Dose (ng/kg)" is the actual dose of the tested substance that was
adm nistered to the animal. The actual dose may be different than the
reconmrended dose for the aninal.



The dose nust be a positive nunber and can have up to 12 characters.

"Short-termoutcone” is the animal response within 48 hours (or the selected
survival interval). Valid codes are O=1lived, X = died. (Note, this is
the letter "O " not "zero.")

"Long-term outcome" is the animl response at the end of a 14-day
observation period. Valid codes are O = lived, X = died.

"Progranis data entry nessages" has nessages fromthe programto guide data
entry.

If the recormended dose for the next animal can be calculated, it will be shown
in alight blue box in the dose colum below the information for the |ast
ani mal entered. The reconmended dose is rounded to 2 or 3 significant figures.

You can nmove around the data grid using the tab key, enter key, and arrow keys.
Text can be deleted froma grid cell using the backspace key.

Data for the first animal is entered into the first row Data for subsequent
animals are entered into successive rows until the testing stops. Each rowin
the data grid contains the information for one animal. The information should
be entered in the order in which the aninals are tested, as indicated by the
first colum, "Test Sequence.”

The nmessage box is located at the bottomof the screen. |t contains

i nstructions on how to use the program instructions on when to stop testing,
and error nmessages. |If there are errors in the header information, a nessage
wi || appear in the nessage box.

When the program starts, or when starting to enter information for a new test
(See [New Test]), the Test Type is "Main" and the Limt Dose is "2000.” These
val ues must be changed when performing a limt test or if alimt dose of 5000
is to be used. The "LD50" and "Sigma" boxes show the default values. The test
description (Test/Substance) starts with the text "Enter test description.”

Al'l of the header information should be reviewed and corrected before entering
data into the data grid.

The program does not print the Data Edit window. To print the data, either get
a report and print the report, or hit the buttons "AIt" and "Print Screen"
simul taneously to transfer a picture of the data edit window to the clipboard.
Then paste the picture into another program (such as a word processor) and
print fromthe other program

Using the Report Window

Cicking on the [Get Report] text in the task bar in the Data Edit w ndow opens
up the Report wi ndow. Figure 2 below shows an exanple of a typical Report

wi ndow. The topnobst section of the wi ndow contains a task bar (labeled in
large bold/italic text), with the foll owi ng commands:

[New Test] - Exits the Report wi ndow, returns you to the Data Edit w ndow
and clears current test data

[Print Report] - Prints Report window to the selected default printer
[Save Report] - Saves the Report window in a text file format

[Edit Data] - Exits Report wi ndow and returns you to the Data Edit w ndow



[Exit] - Quits the program

If the report has not already been saved to a file, you will be pronpted to
save the report when selecting [New Test], [Edit Data], and [Exit].

The following tips for printing may be hel pful:

VWhen clicking on [Print Report] the report text is sent imediately to the
default printer. The program does not use a print dialog box or allow you
to cancel printing.

To change the default printer or change printer options, select the START
menu’s Settings/Printers menu item A window will appear. Select the
printer to use. Then use the File menu in the Printers windowto set the
printer as the default printer or to nmodify the printer settings (by

sel ecting “Properties”).

You may be able to facilitate reading the report into Mcrosoft by using
“.doc” as the extension for the report file.

You may be able to facilitate reading the report into WrdPerfect by using
“.wpd” as the extension for the report file.

The nobuse can be used to select text in the Report wi ndow The sel ected
text can be copied to the clipboard by hol ding the Control key down while
pressing the C key on the keyboard. Text copied to the clipboard can be
pasted into a word processing programand printed fromthere.

. BEE

¢ Test Print Report Save Beport Edit Data Exit

ADOT425=tatpgm (Ver=sion: 1.0) Te=t Results and Recommendations
Acute Oral Tomicity (OECD Test Guideline 425) Statistical Program

DatesTime: Thursday, Hay 24, 2001, 8:09:54 AN
Data file name: figure 2 example. dat
last modified: 5242001 8:09:54 AM

Teszt-Substance: Main Test Exanple Text Description
Test type: Hain Test

Limit dose (mg-kg): 2000

Azszuned LDED  (mg-kg): Default

Azsumed sigma (mg-kg). 0.5

Fecommended dose progression: 2000, 550, 175,
DATA:

Animal Do=ze Short—term Long—term
ID (mg-kg) Fe=ult Result

1 175 Q Q
2 550
3 2000
4 550
5 2000
£ 550
7 2000
g 2000
9 550
10 2000
11 2000
12 2000

COoOQOMHOOHOM
COoOQOMHOOHOM

(X = Dhed, O = Survived)

Fi gure 2: Report w ndow



Figure 3 shows the full text of a hypothetical Report wi ndow with different
sections of the report |abeled. The upper section of the Report w ndow shows
the date/tine, the filenane, and the last time the file was nodified. The
header information follows the file information and includes the test
description, the test type, the limt dose, the assuned val ues for LD50 and
sigma, and the recomended dose progression. The information fromthe Data
Gidis shown in the mddle part of the Report wi ndow. This includes the animal
I D, the dose, the short-termresult, and the long-termresult. The aninal data
is followed by the dose recomendation, if any, and the stopping criteria, if
any.

If the sequence of doses and short-term outcones are not consistent with the
OECD TG 425 procedure, one or nore warnings may appear (see additiona
information in Section 9). |If all of the |ong-term outcones have been entered,
the bottom of the report summarizes the | ong-term outcomes and provides the
estimated LD50 along with the confidence interval for the LD50.



AOT425st at pgm (Version: 1.0) Test Results and Recommendati ons

Acute Oral Toxicity (OECD Test Cuideline 425) Statistical Program

Dat e/ Ti me: Monday, My 21, 2001, 9:52:33 AM
Data file nane: Case 5 33a 3 dead. dat
Last nodified: 5/16/2001 12:05:42 PM

Test/ Subst ance: Exanpl e Dat a.
Test type: Main Test

Limt dose (ng/kg): 2000
Assunmed LD50 (ng/kg): Default
Assumed sigma (nmg/kg): 1

Recommended dose progression: 2000, 175, 17.5, 1.75

DATA:
Test  Ani nal Dose Short-term Long-term
Seq. ID (ng/kg) Resul t Resul t
1 1 175 (0] (0]
2 2 2000 X X
3 3 175 O O
4 4 2000 X X
5 5 175 (0] (0]
6 6 2000 O O
7 7 2000 X X
8 8 175 (0] (0]
9 9 2000 (0] (0]
10 10 2000 (0] (0]
11 11 2000 O O

(X = Died, O= Survived)

Dose Recommendation: The nain test is conplete.

WARNI NG

Pl ease review the data for accuracy.

A spaci ng between doses is not conpletely consistent with the
assunmed sigma

Stopping criteria met: 3 at Limt Dose.

SUMVARY COF LONG TERM RESULTS:

Dose (0] X Tot al

175 4 0 4

2000 4 3 7

Al'l Doses 8 3 11

Statistical Estimate based on |ong term outcones:

Estinated LD50 = 2000 (The one dose with partial response).
95% PL Confidence interval is 797.7 to Geater than 20, 000.

47

DATAFILE
INFORMATION

HEADER
INFORMATION

TEST DATA
FROM DATA
GRID

<

WARNINGS
(IF APPLICABLE)

47

SUMMARY OF
TEST DATABY
DOSE

47

STATISTICAL
ESTIMATE OF
LD50

Figure 3: Exanple of Report wi ndow text with | abels
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5. - Using the AQ0T425StatPgm for a Main Test

The following steps provide a brief overview of how the program may be used for
a muintest. Figure 7 at the end of this section illustrates the steps.

Enter the test description.
Sel ect Main fromthe Test Type nenu.
Select the Linmit Dose fromthe Linit Dose menu.

For a main test, specify the assuned LD50 and signa if val ues are known;
ot herwi se, use the default val ues.

Note that the first row of data grid contains the recomended dose for the
first animal.

Save the data (click on [Save Data], select an appropriate directory, enter
a file nane (the default filename is work.dat or work 001.dat; we reconmrend
changi ng "work" to another nore descriptive nane).

The recomended dose for each animal in turn can be obtained fromthe data grid

or fromthe report. The report, if printed or saved, provides docunentation of
t he recommended dose.

Cick [Get Report]

% = ES
Hew Test Print Beport Save Report  Edit Data :

LOT42E5=tatpan (Version: 1.0) Test Results and Recommendations
Acute Oral Tomicity (OECD Test Guideline 425) Statistical Program

DatesTime: Thursday, Hay 24, 2001, 8:14:41 AN
Data file name: no data.dat
last modified: 5242001 8:14:38 AM

Teszt-Substance: Ezample Text Description
: Main Test
;2000
(mg<kg): Default
Azsumed sigma (mg-kg). 0.5

Fecommended dose progression: 2000, 550, 175, 55, 17.5, 5.5, 1.75
DATA:

Animal Do=ze Short—term Long—term
ID (mg-kg) Fe=ult Result

(X = Died, O = Survived)

Dose Recommendation: Start the main test at a dose of 175 mng-kg.

Fi gure 4: Report screen before entering data for the first anim
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[Save Report] (the default file nanme is the nane of the data file followed by
the word "Report” with the extension ."txt")

[Exit] the program

After dosing the first animal and observing the short-term outcone:

Start the program

Cick [Load data] to |l oad previously saved data (note the load file dialog
box starts fromlast used directory).

Enter data for the first animal (note there nay be messages in the right
colum). Enter the actual dose, which may not be the sane as the
recomended dose.

Not e recommended dose for the second aninmal and get a report, if desired.
[Save data].

Dose a second ani mal and observe

Start the program
[Load data].-
Enter the ani nal data.

Conti nue dosing and entering data until the recomended next dose says "Stop
Dosi ng” (see Figure 5).

‘Hew Test Load Data Sawve Data et Peport DOprions dbour ADT4ES Ezit I
Test/ Substance:
Test Type: i

maskg

1 ] o]
2 # S
3 ] o]
4 ] o]
5 # S
B ] o]
7 0 0
a 0 0
9 0 0

Stop Dasing

The mein test is complete.

Stopping criteria met; 3 at Limit Doze,
Eztimated LDE0 = 10890 [Bazed on maximum likelihood]. 95% PL Confidence interval iz 0 ta Greater than 20,000,

Figure 5: Data Edit window with "Stop Testing" nessage
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[Exit] the program
observe animals for 14 days to obtain the |ong-term outcones.

Start the program
[Load data]

Enter the | onger-termoutcones (could be entered as they becone avail abl e or
all at once after the last aninmal has been observed for 14 days).

The program says test is conplete and calculates the LD50 estinmate and its
confidence interval for the LD50.

[Get report].
[Print Report].
[Save Report].
[Exit] the program

Mew Test Erinc Reporc Save Report Edit Daca

Animal Lo=ze Short—term Long—term
I (mg-kg) Re=ult Result

175
550
175
550
2000
550
2000
2000
2000

Mo =

0
hid

O OO O OO O

[} N = W TS [« g T SRR

= Survived)
Do=e Recommendation: The main test 1=z complete:
Stopping criteria met: 3 at Limit Dose.
SUMMARY OF LONG-TEREM RESULTS:
Doze a X Total

175 2
550 3
2000 4

411 Dozes 3

Statistical Estimate based on long term outcomes:

Eztimated ILDE0O = 10890 (Ba=ed on mazimum likelihood).
95% PL Confidence interwval i= 0 to Greater than 20,000,

Figure 6: Final report at the end of the main test

The upper section of the report wi ndow (not shown here) contains the test
description, header information, and sequence of doses (similar to those shown
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in Figures 2 and 3), discussed previously. The bottom section of the Report
wi ndow (shown here in Figure 6) contains the final dose reconmendation
indicating that the test is conplete, the stopping criteria, the summary of
long-termresults, the statistical estinate of LD50, and the 95% confidence
interval for the LD50.

Lab Input Window Report window
Dose and
observe one
anlmal \ Enter do% and
short-term
outcome
> Dose another
animal
Dossand |g—
observe one
animal \ Enter dose
and short-term
outcome

> Dose another
animal

o
o
«— *
Dose and

observe one
animal \ Enter dose and

short-term
outcome

> Stop dosing
and observe

Observe
response for

14 daVS \ Enter |Ong'
term

outcomes

> LD50 = ..

\

Save
Report

Figure 7. Exanple programuse flow for a nmain test
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6. - Using the Program for a Limit Test

To use the programfor a limt test, select the Test Type "Limt" fromthe drop
down nmenu in the header. |If the limt test is to use a dose of 5000 ny/kg,

sel ect 5000 fromthe Limt Dose drop down nmenu. Figure 8 shows how the screen
| ooks when starting a limt test at 2000 ng/kg.

Pl 3|

Test / Substance:
Test Type: Azsumed values at start of the main test:

LD5D:; IDefauIt Sigma: |IZI.5

Figure 8: Data Edit wi ndow at start of limt test

Notice that the data grid is much shorter for a limt test, and the text boxes
for LD50 and signa are disabl ed.

The sequence of steps when using the programfor a lint test is very simlar

to the sequence for a main test described in the last section, with the
exception that the limt test uses, at nost, 5 aninmals.

7. - Options Menu Details

Cicking on [Options] in the task bar allows the user to access three separate
sets of options for running the program

The first set of options, [File Saving] is shown in Figure 9.

o pain test:
a5

Figure 9: File Saving Options Menu
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Wen the [Sequential Data File Numbering] option is checked, the programwil|
automatically assign a sequential nunber to each saved file. |If data are

| oaded froma file and the file nanme ends in "_###. dat" (where ### stand for a
nunber between 1 and 999), the default nanme when saving the file will have the
sanme nanme with the nunber increased by 1. |If the data have not been saved
previously, the default file nane will be "Wrk_001.dat.”

To set the sequential nunbering option, click on [Options] in the task bar

then drag the pointer first down to [File saving], and then to [Sequential Data
File Numbering.] Wen you have selected this option, a checkmark wi |l appear
next to [Sequential Data File Numbering] in the nmenu. Selecting [Sequential
Data File Numbering] again will de-select the option and the check mark will

di sappear.

For exanple, if the file naned "Data 00l.dat is |oaded, the default (or
prompted) file name when saving the next time will be Data_002.dat. Each tine
the file is saved the nunber will increase by one. For sequential nunbering to
work, the file nanme must include an underscore character (_) followed by a
number and have the extension .dat. Thus, the nunmber in the file nane

"Dat a001. dat" woul d not be changed because there is no underscore character

If you are about to save your data using a file nane that already exists, the
foll owi ng pop-up w ndow will appear

DOverwrite File?

File exiztz. Do povwant to osvenarite?
: No |

Cicking Yes causes the programto overwite (or replace) the existing file.

If the [Overwrite File Backup] menu option is checked, the programw |l make a
copy of the existing file before replacing it. The nane of the copy will be
"Backup of" followed by the nane of the file.

For exanple, let's suppose you have | oaded test data froma file called
"testdata.dat.” You then record information from another animal and decide to
save the file under the same name, overwiting the previous version of the
file. If you have checked the [Overwrite File Backup] option, the programwl|
automatically save the previous version of the file under the nane "Backup of
testdata. dat.”

The second option in the [Options] nenu is the [Smallest Usable Dose]. This
permits you to informthe program of practical limtations to your experinental
dosing. When you click on the [Smallest Usable Dose] nenu option, you see the
box shown below in Figure 10:
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Imallest VUsable Dose

If applicable, enter in mg/kg the
smallest dose of the test substance
that your lab can use in its study.

Smallest Usable Dose: II

Figure 10: Small est Usabl e Dose di al og box

Enter the smallest usable dose (ng/kg) for the test substance and your
| aboratory. Before using this option, see the discussion of the Snall est
Usabl e Dose in Section 10.

The third option in the [Options] menu all ows you to select the confidence
intervals to be calculated. Figure 11 shows the nenu box for selecting the
confidence intervals:

Abhout AO0T4Z2E5 Exit

I rite Sawing 4

Smallest Usable Dose

ong-term | CR O R

Figure 11: Confidence interval nenu options

The 95% confidence interval will always be cal cul ated, and the "95% option
will always be checked in the menu. In addition to the "95% confidence
interval, you may choose to calculate the "90% and/or the "99% confidence
intervals. To do this, you would click on [Options] in the task bar, then drag
t he pointer down to [Confidence Intervals], and then click on the additiona
confidence interval you wish to create. Wen you have selected an additiona
confidence interval, a checkmark will appear next to the selected confidence
interval in the menu box, and the pull-down nenu will close. To select al
three intervals, the menu nmust be opened twice. dicking on a selected
confidence interval will de-select the confidence interval, and the check mark
wi || disappear

8. - Recovering from Mistakes

The programcreates two files that provide safeguards agai nst data | oss due to
nm st akes and accidents. Both files are saved in the application directory,
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that is, the directory in which the programis stored (usually "C:\Program
Fi | es\ AOT425St at Pgn) . "

If the power fails or the program otherwi se quits abnormally, you will not be
able to save your data. However, the next tinme you start the program the
program may be able to recover data that was unsaved at the tine the program
quit. If so, the programw Il |oad the unsaved data. Wen the programis
runni ng, any unsaved data are saved in the file "Recovered Data.dat" about once
every minute. This file is deleted when the programexits normally.

If you create a new file, or load and edit an existing file, and answer "No"
when asked if you want to save the data, the data are automatically saved to
the "Last Unsaved Data.dat" file. This file only saves data fromthe last tine
the data were not saved. O der unsaved data will be lost. [If you decide you
do want the data, find the "Last Unsaved Data.dat" file in the application
directory, copy it to your chosen data directory, and renanme the file.

9. - Warning Messages

For a main test, the progranmis recommended dose and stopping rules are based on
the short-term outcome. However, the OECD TG 425 procedure has sone specia
cases where the dose sequence and stopping rules may be based on the |ong-term
out come or other considerations. The speci al cases occur when an ani nal
unexpectedly dies late in the study (see portions of Guideline paragraphs 23,
28, and 35). The program provi des warni ngs that the conbination of the dose
and short-term outcones appears to be inconsistent with the OECD TG 425
procedure. Possible situations when warnings occur include the foll ow ng:

In special cases where dosing is paused to observe the previously dosed

ani mal s, the toxicol ogi st may nake deci sions that are not consistent with

t he program s automated recomendati ons based on the short-term outcones but
that conformw th good practi ce;

Speci al circunmstances may arise requiring an informed decision by the

t oxi col ogi st and that decision may not be consistent with the OECD TG 425
procedure or may cause the final data to diverge from OCECD TG 425 procedure;
or

Errors may occur, such as errors in dosing or errors in recording the doses
and out comes.

If the program presents a warning, we recomend that you review the data for
accuracy and review the programsettings for suitability. |If there are no data
entry problens, it is inportant to docunent the doses used and be sure your

| aboratory records are clear

10. - Smallest Usable Dose

The OECD 425 program allows the user to specify a smallest usable dose. The
smal | est usable dose is the smallest dose of the test substance that the |ab
can or will adm nister for the study. NOTE: The OECD TG 425 procedure does not
di scuss the snmall est usable dose. To strictly follow the CECD Guideline, do
not use this option

The user can specify the small est usabl e dose by selecting the [Smallest Usable
Dose] nenu option on the [Options] nenu in the Data Edit w ndow.
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If the smallest usable dose has not been specified and the user enters 1) a
dose below 2.0 ng/ kg, or 2) a sequence of two doses below 5.0 ng/ kg, a w ndow

will pop up asking if there is a snallest usable dose for this test. Answering
"Yes" takes the user to the window to define the snallest usable dose. The
programw || only ask once. |If you answer "No" to the question by m stake, go

to the Options nmenu to define the small est usabl e dose.

When the smal | est usabl e dose is defined, then

The recomended dose for the next test is never |lower than the small est
usabl e dose.

If there are three consecutive deaths at the small est usabl e dose, the
programw || ask if testing should stop.

Several deaths at lower limit I

{ ? & zequence of at leazt 3 animals have died at or below the smallest uzable doze. Ywiould

paul like to stop dosing animalz?.
Mo I

If the answer is "No,” a sinmilar nmessage will appear after four animls have
died at the snallest usable dose, then five, etc. until the user answers
"Yes" or another stopping criterion is net.

If at | east one dose is below or close to the snmuall est usabl e dose, the
following warning will appear in the report:

At least one dose is close to the smallest usable dose. A smallest usable
dose is specified for this test. The OECD 425 procedure does not define or
discuss how to use the smallest usable dose.

11. - Preparing and Reading Data Files and Importing Data from Other Programs

The AOT425St at Pgm program saves the data in a text file. The default file
extension for the data file is .dat (see Section 6). Any file extension can be
used as long as the fileis a text file (i.e., in ASCII text formatting). The
format of the data in the data file is described bel ow

The Titl e/ Substance, Test Type, Limt Dose, assuned LD50 and assumed sigma
val ues are each entered on separate lines. Each line begins with severa
characters that describe what is on that |ine. The string of characters that
define what is on aline is called the "tag" for the line. The header

i nformati on can be in any order. Wen the file is |oaded, header information
that is not defined within the data file is set to the default value in the
program when the file is | oaded.

Fol l owi ng the header lines, the animal testing data (Animal 1D, Dose, Short-
term Qut come, and Long-term Qutcone) are stored as conma-delinmted text, with
one line for each animal. That is, each animal's identification nunber, dose

| evel , short-termoutcone, and |ong-termoutcone are on a single |ine separated
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by conmas. Lines with aninal testing data nmust contain at | east one conma and
not start with one of the tags.

The tags that are defined are listed below. Al tags end with the col on
character.

TITLE: for the Title/ Substance description

TYPE: for the Test Type (either "Main" or "Limt")

LIMT: for the Limt Dose (either "2000" or "5000")

ALD50: for the assunmed LD50

SIGVA: for the assumed sigma

LOADOSE: for the snallest usable dose (if it has been defined)

LOASTOP: for the answer to whether to stop after N successive deaths at the
snal | est usable dose, N or Y and nunber of successive doses, 3 or higher

i nteger. For Exanple: LOAMSTORP: N, 3

DEBUG Sets a flag to provide the Log(LD50), Log of the 95% confidence bounds,
Sl ope, and maxi mum |l og |likelihood in the report.

If the animal test data can be exported from another programas a comm
delimted ASCII text file, that file can be | oaded into the AOT425Stat Pgm The
user can then add the header informati on and save the conplete data file ready
for AOT425Stat Pgm use. Alternatively, the header and aninmal test data can be
inmported if the text file has the format used by the AOT425St at Pgm pr ogr am

The following is an exanple of a data file.

TITLE: Annex 2 Table 5 exanple

TYPE: WMain
LIMT: 5000
SIGVA: 0.5
ALD50: Def aul t
1,175,0 0
2,550,0 0
3,1750, X, X
4,550,0 0

5, 1750, X, X

6, 550,00
7,1750,0 0

8, 5000, X, X

9, 1750, X, X
12. - Technical Details

This section provides details regarding the correspondence between the OECD TG
425 Guidelines and the calculations in the AOT415St at Pgm program

Technical Details on the Implementation of the OECD TG 425 Guidelines

The foll owi ng paragraphs describe how the OCECD TG 425 procedures are

i npl enented in the AOT425St at Pgm program  The nunbered paragraphs bel ow
descri be how the programinplenents the procedures in the correspondi ng
paragraph in the OECD TG 425 Guidelines. The unnunbered paragraphs foll ow ng
t he nunbered paragraphs descri be how the program handl es situations not
explicitly described in the OECD TG 425 Cui del i nes.
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The OECD TG 425 Cuidelines are not always explicit about 1) when and if to drop
doses fromthe dose progression, 2) how to handl e actual doses that are not
equal fromthe recomended dose, and 3) whether the stopping criteria are based
on the short- or long-termoutconmes. In addition, the program 1) provides
war ni ngs when the data are not consistent with the CECD TG 425 Cui del i nes and
2) allows specification of a Snallest Usable Dose. The inplenmentation of these
items is described bel ow

7. For the main test, the recommended starting dose is 175 ng/kg if the LD50
is set to "Default.” The default sigma is 0.5, corresponding to hal f-Ilog
units between reconmmended doses. Sigma is used to calculate the
recommended dose progression

13. For the main test, the "48-hour survival" pattern used to determ ne
whet her and how to dose the next aninmal is the "Short-term Qutcone" in
the data grid. The "Status of the animals at termination" is the "Long-
term Qutconme" in the data grid. Once a stopping criterion has been met
and the long-termoutcones for all aninals are entered into the data
grid, the programw || calculate the LD50. The LD50 results are based on
the long-termoutcone. The LD50 is cal cul ated using maxi mum | i kel i hood
except as specified in paragraph 42(b).

The program cal cul ates the LD50 if all long-term outconmes are entered,
even if no stopping criterionis net. |If no stopping criterion is net,
the LD50 is |abeled as prelimnary. The LD50 estimate is displayed in
t he message box on the Data Edit Wndow if data (including |ong-term
outcomes) for four or nore aninals are entered in the data grid.

The program assunes that the animals are observed for a total of 14 days
to obtain the |ong-term outcone (see paragraph 27).

23. For a limt test at 2000 nmg/ kg, the programrecomends conducting the
main test if the short- or long-termoutcone for the first animal is "X
(a death). The LD50 assessnent is based on the |ong-term outcone.

If the first aninal dies in the short- or long-termand data are entered
for additional animals, the program reconmends conducting the main test
regardl ess of the outcones for the additional aninals.

The programrecomends starting the main test using a dose of 175 ng/kg
(i.e., setting LD50 = "Default"). This dose reconmendation is based on
par agraph 7.

24, If the pattern in the long-termoutcone is one of those in paragraph 24,
and all animals are tested at 2000 ng/ kg, the program says, "The LD50 is
| ess than 2000 ng/ kg" and recomends conducting the nain test.

If the recorded doses are not exactly equal to the 2000 ng/ kg, the
program says the LD50 is | ess than the naxi mum of the recorded doses.

The programrecomends starting the main test using a dose of 175 ng/ kg
(i.e., setting LD50 = "Default"). This dose reconmendation is based on
par agr aph 7.

25. If the pattern in the long-termoutcone is one of those in paragraph 25,

and all animals are tested at 2000 ng/ kg, the program says, "The LD50 is
greater than 2000 ng/ kg."
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27.

28.

29.

30.

31.

If the recorded doses are not exactly equal to 2000 ng/ kg, the program
says the LD50 is greater than the mni mum of the recorded doses.

The program recomendati ons are based on the |ong-termoutconmes if they
are entered; otherw se, they are based on the short-termoutcones. For a
[imt test at 5000 ng/ kg, the program reconmrends conducting the main test
if the long-termoutconme for the first animal is "X' (a death). |If the
long-term (or short-tern) outcone for the first animal is "O" (survival)
and two nore aninmals are tested and both have | ong-term (or short-term
outconmes of "O " the programrecomends "Stop dosing animals."” [If al
three animals survive in the long-term the program says "The LD50 is
greater than 5000 ng/kg."

If the first aninal dies in the short- or |ong-term observation and data
are entered for additional aninmals, the programrecomrends conducting the
mai n test regardl ess of the outcomes for the additional animals.

The programrecomends starting the main test using a dose of 175 ng/ kg
(i.e., setting LD50 = "Default"). This dose reconmmendation is based on
par agr aph 7.

If the second or third animal dies after the short-term observati on and
before the | ong-term observation, the recomrendati on "Stop dosing

ani mal s" changes to "Continue testing" until either three animals survive
or three aninals die in the long term See paragraph 28.

Deci si ons about whether to dose another animal are based on the |long-term
outcones, if they are entered, otherw se on the short-term outcones

(eval uated separately for each animal). Thus, if either of the second or
third aninal dies in either the short- or |long-termobservation, the
programwi || recomend testing an additional animal until either three

ani mal s have survived or three have died in the |ong-term observation.

As the short- and long-termdata are obtained and entered, a
recomendation to "Stop dosing ani mal s" may change to a reconmendation to
dose another animal. Dosing continues until either three ani mals have
survived or three have died in the long term

If the pattern in the long-termoutcone is one of those in paragraph 29,
and all animals are tested at 5000 ng/ kg, the program says, "The LD50 is
| ess than 5000 ng/ kg" and "A main test may be needed."

If the recorded doses are not exactly equal to the 5000 ng/kg, the
program says the LD50 is | ess than the naxi mum of the recorded doses.

If the pattern in the |Iong-termoutcone is one of those in paragraph 30,
and all animals are tested at 5000 ng/ kg, the program says, "The LD50 is
greater than 5000 ng/kg."

If the recorded doses are not exactly equal to 5000 ng/ kg, the program
says the LD50 is greater than the mni mum of the recorded doses.

For a main test, the progranmis calculations are not affected if the tine

interval for assessing the short-termoutcone is different for different
animals. Assessnment (and entry into the program) of the short-term
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out come shoul d be del ayed until one is confident of the survival of the
previously dosed ani mal .

The assunmed LD50 is the toxicologist's best prelimnary estimte of the
LD50. The recomrended dose for the first animal is one step bel ow the
assuned LD50, where a step is a factor of the antilog of the assuned
sigma, and signma is the reciprocal of the estimated slope of the dose-
response curve. The default sigma is 0.5, giving a default dose
progression factor of about 3.2. |If no estinmate of the substance's
lethality is available, set the assuned LD50 to "Default"” to get a
recommended dose for the first animal of 175 ng/kg. Using the default
val ues, the program uses the dose progression shown in paragraph 32.

For the correspondi ng val ue of signma, the program uses the dose
progressi ons shown in paragraph 32 and Annex 2. To get the dose
progressions in paragraph 32 and Annex 2, doses close to the limt dose
may be dropped fromthe progression. The programdrops fromthe dose
progression the dose below the Iimt dose if |10gl0(linmit dose/dose) <
M n(. 15, sigma/?2).

Dosi ng continues until one of the three criteria in paragraph 33 is net
or until the fifteenth animal has been dosed. The calculations for the
stopping criteria are based on the short-termoutconmes. For criteria (b)
and (c), a reversal occurs if any of the following are true: 1) a death
is followed by a survival at a | ower dose, 2) a survival is followed by a
death at a higher dose, and 3) a death is followed by a survival at a
dose greater than or equal to the linit dose.

For evaluating the stopping criterion in paragraph 33(a), a dose is
considered to be equal to the |limt dose if the dose is closer to the
limt dose than to other doses in the dose sequence.

Criterion 33(c) is inplemented follow ng the discussion and exanples in
Annex 3.

When any one of the stopping criteria have been neet and the |long-term
out comes (outcones at test term nation) have been entered, the program
cal cul ates the LD50.

If the long-termoutcones are entered for all animals, the programwl|
calculate the LD50. |If the stopping criteria have not been nmet based on
the short-term outcomes, the LD50 estimate will be | abel ed as
prelimnary. The LD50 estimate is displayed in the nessage box on the
Data Edit window if data (including |ong-termoutcones) for four or nore
animals are entered in the data grid.

For each dose, the AOT425St at Pgm report shows the nunber of animls used
and the nunmber show ng signs of toxicity.

The LD50 is cal cul ated using maxi mum | i kel i hood, when possible, except in
t he exceptional cases described in paragraph 42. The statistica

calcul ations find the conbi nation of LD50 and sl ope that maxim zes the

i kelihood.

If the data do not have a positive dose-response relationship and

par agraph 42 does not apply, the program says, "The data do not show a
positive dose response relationship." The OECD TG 425 procedure can

23



42.

42( a)

42(b)

42(c)

43.

44,

result in data with zero or negative dose response in rare circunstances
(such as 1) starting at a very |low dose with a small sigma; if al

ani mal s survive, dosing may not stop before reaching the lint dose, or
2) testing of doses near the limt dose when stopping criterion 33(c) is
net and the data show zero dose response).

The procedures used in special cases are |isted bel ow.

When nore than one subparagraph wthin paragraph 42 applies, it is not
clear which to use. The program assunes that paragraph 42(c) applies to
tests where the limt dose is the only dose with partial response,
regardl ess of the stopping criteria. Paragraph 42(a) applies in other
cases where the stopping criterion is paragraph 33(a).

If 1) testing stopped based on the criterion in paragraph 33(a) or after
dosing 15 aninmals, 2) the data do not show a positive dose-response

rel ati onship, and 3) the upper bound dose (limt dose) ended testing,
then the LD50 is reported to be above the linmt dose.

The final dose (the dose that ended the testing) is considered to be
equal to the Ilimt dose if the final dose is closer to the Iimt dose
than to the next | ower dose in the dose progression

If the data show a positive dose-response relationship, the LD50 is
estimated using paragraph 42(c) or using maxi mum|ikelihood.

If all the dead animals have a | ower dose than all surviving animls, the
reported confidence interval for the LD50 is the range fromthe highest
dose for all surviving animals to the | owest dose for all dead ani mals.
The LD50 estimate is the value of the LD50 that maximizes the |ikelihood
when the slope is fixed at 1/assumed signa.

The confidence interval in this case is not a profile likelihood
confidence interval and is |abeled as "Approximate." The same confidence
interval is reported regardl ess of the confidence |evel.

The LD50 estimate obtained by maxim zing the likelihood with fixed sl ope
may not be within the reported confidence interval. |In this case, the
program provi des the nessage: "Warning: The 95% confidence interval does
not include the estinmated LD50. The results should be used with caution
The assunptions used to estimate the LD50 and/or its confidence interva
may not be appropriate for the data."

If the surviving and dead ani nal s have only one dose in conmon and al
other dead animals (if any) have hi gher doses and all other live aninals
(if any) have | ower doses, the reported LD50 is the comobn dose.

When maxi mum | i kel i hood can be used to cal cul ate the LD50, the
AOT425St at Pgm program cal cul ates the LD50 using maxi num |i kel i hood. Use
of other prograns is not needed.

Stopping rule 42(c) is calculated by the program Separate cal cul ati on,
possi bly using a spreadsheet program is not required. |If this stopping
criterion is nmet, the LD50 is calculated as described in paragraphs 41
and 42.
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If this criterionis net, the program nmay not be able to calculate the
LD50 by maxi mum |i kel i hood (see paragraphs 41 and 42).

45, The AOT425St at Pgm program cal cul ates confidence intervals for point
estimates of the LD50. Except for data covered by paragraph 42(b),
confidence intervals are cal cul ated using profile likelihood.

The upper bound on the profile likelihood confidence interval may be
infinite, neaning that an upper bound does not exist. Upper confidence
bounds greater than 20,000 ng/kg or infinite bounds are reported as
"Greater than 20,000.” The |ower bound can be very close to zero. Lower
confidence bounds that are bel ow 0.0001 are reported as zero.

46. The AOT425St at Pgm program provi des i nfornation, particularly the LD50
estimate, that can be incorporated into the test report.

Implementation of Warnings

The program provi des warnings if the reported doses and outcones are not
consistent with the recommended doses. For calculating the warnings for a main
test, a dose is considered equal to the recommended dose if the dose is closer
to the recomended dose than to other doses in the dose progression. For the
limt test, a dose is considered equal to the linmt dose if it is within a
factor of 3.2 of the limt dose.

Implementation of the Smallest Usable Dose

The programallows the use of a smallest usable dose. The inplenmentation of
the small est usable dose is discussed in Section 9. If the snallest usable
dose has been defined, a dose is considered to be equal to the snallest usable
dose if that dose is closer to the small est usable dose than other doses in the
dose sequence.

In paragraph 33, a reversal occurs if a survival is followed by a death at a
dose | ess than or equal to the smallest usabl e dose. |In paragraph 42(a), if 1)
testing stops, a) based on three or nore consecutive deaths at the small est
usabl e dose and the user says to stop, or b) at the fifteenth aninmal; 2) the
data do not show a positive dose response relationship; and 3) the snall est
usabl e dose ended testing, then the LD50 is reported to be less than the
smal | est usabl e dose.

Program Constants and Limits
In general, the programwi |l read in any ASCI| text file, regardl ess of whether
the contents of the file are valid for perform ng the calculations. Limts on

data entry include:

Any printable characters can be entered into the Test/substance, LD50,
and si gna boxes.

Any printable characters except the follow ng characters can be entered
fromthe keyboard into the data grid: , ~ % & ( | { and }.

Any characters except a comma can be read froma data file into the data
grid.
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When reading froma data file, any text for the test type that, when
converted to upper case is not "MAIN or 'LIMT wll be ignored and the
default 'Main' will be used.

When reading froma data file, any text for the limt dose other than
'2000" or '5000" will be ignored and the default '2000" will be used.

Al t hough there is no fornal limt on the nunber of characters in the
Test/ subst ance description, we reconmend using fewer than 400 characters. Very
| ong descriptions have produced problens on sone conputer-printer conbinations.

If the data read froma file is not consistent with the file format for a data
file, extra information is ignored. The programwarns the user if the data
files have data for nbre than 15 animals for a nmain test or 5 aninmals for a
limt test.

The data read fromthe data file or entered fromthe keyboard are displayed in
the data edit window. |If the data are not valid for the cal cul ations, the
program w | | present nessages in the right columm or the | ower nmessage box.
The user can edit the data in the Data Edit w ndow.

The followi ng defines valid data for the cal cul ations:

The nunber of characters in the test/substance description should be |ess
t han 32, 000.

An animal I D can have up to 40 characters.

A dose can be any nunber from le-308 to 1e308.

Short- and | ong-term outconmes nust be | ower or upper case "O' ("Ch" not
zero) and "X.” These values will be converted to upper case by the

progr am

The LD50 nust be a nunber between 0. 0000000001 and 100000 or the word
"Default.”

Si gma nmust be between .01 and 4.0.

Unl ess ot herwi se specified by the user, the cal cul ati ons use 1e-300 as the
smal | est usabl e dose.

When using sequential file nunbering, the number nmust be between 000 and 999
i ncl usi ve.

The programwi || always provide the 95% confidence interval, if it can be
cal cul ated. The user can optionally select a 90% 99% or both a 90% and 99%
confidence interval. Oher confidence |evels cannot be specified.

The likelihood and profile |ikelihood cal cul ati ons use a Newt on- Raphson
algorithm For calculating the LD50, the nodel uses slope and intercept
parameters. For calculating the profile likelihood, the nodel uses the LD50
and sl ope paraneters. The starting values for the paraneters cannot be
specified by the user. Wen calculating the LD50 with a fixed slope, the
starting value for the LD50 is —LoglO(dose for the last aninmal)/sigma. For al
ot her cases, the starting value is zero.
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VWen fitting a nmodel, the likelihood is assunmed to be converged if the relative
change in the log likelihood is less than 1e-8 fromone iteration to the next.
After the likelihood has converged, iterations continue until the change in
slope on the last iteration is less than half the change in the previous
iteration or less than 0.1% of the maxi num slope estimate. In no case are nore
than 40 iterations perfornmed to obtain the parameter estimates. |f the

i keli hood does not converge in 40 iterations, a warning nessage is presented.
The al gorithm uses step halving to ninimze the likelihood in rare cases where
t he Newt on- Raphson step does not reduce the likelihood. |In no case are nore
than 40 step halvings perfornmed. |In practice, the algorithmgenerally
converges quickly w thout requiring step halving. As part of the algorithm

t he program converts Z values froma standard normal distribution to
probability (P) values. The function used accepts Z values from-37 to 37. P
for values below -37 is zero. |If a Z value is less than =37, it is replaced by
-37. Simlarly, if the Z value is greater than 37, it is replaced by 37. In
effect, this minimzes the influence of outliers, avoids taking the |og of

zero, and allows convergence in rare cases.

The program cal cul ates sonme sinple statistics to determne if the profile

l'i kelihood confidence bounds are infinite or finite. For finite confidence
bounds, the program steps away fromthe LD50 estimte, calculating the profile
i kelihood, until a bounded range is obtained that encl oses the confidence

bound. In the | og dose scale, when stepping away fromthe LD50, the first step
has a length equal to the range of the data. Each successive step i s bigger
than the last step by a factor of 2. |If the bounded regi on around the

confidence bound is not found after 40 such steps, the bound is reported as
infinite. The confidence bound is |ocated by successive bisection (on the |og
dose scal e) of the bounded region. Up to 40 bisections are perfornmed. The
confidence bound converges if the relative difference between the critica
likelihood for defining the confidence interval and the estinmate is |ess than
le-8 or if the length of the bounded interval is |less than 0.0001 on the |o0gl0
scal e.

The constants determ ning the convergence of the likelihood and the confidence
bounds cannot be changed by the user

The recomended dose is rounded to sonmewhat nore than two significant figures
unl ess the doses are closely spaced, in which case nore significant figures are
used.

Internally, the LD50 and the confidence bounds are stored as doubl e precision
floating point nunbers. Wen these are presented in the report, val ues bel ow
0.0001 are presented as zero, and val ues above 20,000 are presented as "G eater
than 20,000." Values are presented to at least three significant figures;
however, trailing zeroes beyond the decinal are dropped.

For a selected data file, nore exact estimates of the LD50 and confidence
intervals can be obtained by editing fromthe data file and adding a line
starting with "DEBUG .” Using this file, the |og of the LD50 and confidence
bounds will be shown at the bottom of the report. Based on conparison of the
AOT425St at Pgm out put to other programs, the LD50 estimates fromthe debug

i nformati on should be good to at |least six significant figures and the profile
i keli hood confidence interval bounds should be good to at |east four
significant figures.
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The AOT425Stat Pgm programfits the probit nodel and gets profile likelihood
confidence intervals for almost any data, regardl ess of whether the data foll ow
the OECD TG 425 procedure. It may be necessary to edit the data file by addi ng
aline with “DEBUG " to get the paraneter estinates.
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